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Coastal watersheds and nearshore marine areas are the most valuable and dynamic places on Earth. Human population growth is great in these regions, which are home to some of the most sensitive habitats in the world. Coastal areas provide more than half of the overall service value derived from the global environment (Costanza et al., 1997) . Natural (e.g., hurricanes and tsunamis) and human pressures on this environment require it to constantly adjust. More than any other area, the global coast has defi ned the progress of human culture and continues to be a singular infl uence in how humans connect to the world around them.
For these reasons and others, the global coast should be a central focus in the environmental management decisions of governments at all levels. However, increasingly, we have come to understand that allowing the degradation and broad-scale change in coastal systems has another consequence-our own health. This theme is well summarized in the Oristano Declara- (Bowen et al., in press ).
This article and accompanying case study is a short summative effort to describe the relationships among coastal development, resource use, and human-health risks. Given the breadth and complexity of this larger issue, a strategy to concentrate the discussion is essential. Our choice is to limit our view to those points of opportunity and challenge faced by a single developing nation-Croatia (see case study by Bowen et al., this issue).
Croatia is an extremely useful vehicle to engage this issue.
It is a country of the northeast Adriatic, deeply dependent on the sea, and where emerging decisions on the nature of coastal management will make a signifi cant difference in the economic future of the nation. In addition, the international scientifi c community has identifi ed the Croatian coast as one of the most pristine and rich natural resources in the Mediterranean (WWF, 2003; Frankic, 2005) . Croatia is also working to position itself as a tourism destination of note within and beyond
Europe. With this case study in mind, three general issues were selected to organize the paper:
• Human population in the coastal zone and hazard vulnerability
• Land-based sources of pollution and seafood consumption
• Enteric (intestinal) pathogens and coastal tourism These topics will be addressed globally and within the context of the Croatian case study.
1 In July of 2003, an international workshop entitled "Marine-based Public Health Risk" was held at the International Marine Center in Sardinia. In attendance were more than two dozen distinguished experts in the myriad integrated fi elds associated with the oceans and human health. Th e "Oristano Declaration" evolved from the research, reporting, and debate at that workshop.
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COASTAL ZONE T H E O C E A N S A N D H U M A N H E A LT H

HUMAN POPULATION IN THE COASTAL ZONE AND HAZARD VULNER ABILITY
Estimates of coastal population and rates of population change are essential when focusing the question of coastal development and human health (Hall, 2001 ).
For these purposes, the coastal zone is defi ned as the immediate coastline to 100 km inland. This defi nition directs an acknowledgement of an integrated coastal watershed as the core coastal area.
Rigorously constructed estimates vary widely, but it can be safely assumed that between one-quarter and one-half of the global human population lives within the coastal zone. The most rigorous assessment to date is at the lower point in that range; however, it combines various data sources for a common base year (1990) , which means that this conclusion does not include recent immigration toward the coast (Small and Nichols, 2003) . In the United States, coastal counties contain 53 percent of the nation's population, but only 17 percent of the nation's land area (excluding Alaska).
Critically, population densities of coastal counties are about 20 percent higher than non-coastal counties (NOAA, 2005) . Even with differences in study methods and national trends, it is clear that more people live within the coastal zone today than were alive 50 years ago (Bowen and Crumbley, 1999) .
It is essential to emphasize the dynamic nature of coastal populations. The most robust available tool to illustrate this is the maps comparing the intensity of Earth-surface nightlight over time. (1993 and 2000) . Black denotes no change in light intensity between the two years; yelloworange denotes new areas of human growth. Of particular interest is that this new coastal development occurred in a region of diminishing overall population (population growth rates are less than 2.0 for all countries portrayed in this image). Source: FAO (2005a) . Defense Meteorological Satellite Program data and algorithms provided by NOAA/NESDIS National Geophysical Data Center. More information available at: http://dmsp.ngdc.noaa.gov/dmsp.html. 
LANDBASED SOURCES OF POLLUTION AND SEAFOOD CONSUMPTION
The increasing coastal population around the globe is outpacing the envi- 
Industrial Organics and Metals
Agricultural Chemicals
Changes in habitation patterns are typically associated with changes in agricultural land use and practices. Figure 2 highlights long-term production levels of both agricultural pesticides and commercial fertilizers (Tilman et al., 2002) .
Over the last 25 years, total global production of pesticides has more than doubled. These compounds provide essential 
Mercury/Methyl Mercury
Although Mercury (Hg) is a naturally occurring element, it is introduced to the marine environment from both natural and anthropogenic sources. Mercury is the byproduct of many industrial processes, notably coal burning, various manufacturing practices, and waste incineration. Once introduced into the aquatic environment, it is rapidly transformed by bacteria into a more toxic form, methyl mercury (MeHg). This highly lipophilic compound is responsible for mercury's more toxic effects and is biomagnifi ed in the environment (Dewailly et al., 2000) , leading to tissue levels in larger organisms (such as humans) that can be much higher than ambient background.
Methyl mercury has both acute and chronic health effects; as a neurotoxin, it is of particular concern in fetal exposure and childhood development (Grandjean et al., 1997 (Grandjean et al., , 2003 . The acute result of latitudes (Marsh et al., 1995; Lebel et al., 1996; Gaggi et al., 1996; Clarkson, 2002) .
Polychlorinated Biphenyls
Polychlorinated biphenyls ( Th is growth in closings is evident during a period when overall coastal environmental quality was either improving or in marginal (not exponential) decline.
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signifi cant human-health challenges.
The primary route of human exposure to aquatic pathogens is the consumption of contaminated seafood. There is a large amount of epidemiological and toxicological evidence on human risks of infectious disease from this source (NAS/IOM, 1991; Mead et al., 1999; Burke et al., 2000; Shuval, 2003) . At the international level, the Global Ocean Observing System (IOC, 1996 (IOC, , 2001 (IOC, , 2003 (IOC, , 2005 Rather, the challenge to governments is to embrace these implementation plans as essential to the sustainable development of coastal regions and as vehicles to mitigate associated public-health risks.
ENTERIC PATHOGENS AND COASTAL TOURISM
